3-dimensional growth of the bulk SCD (schematic), and (b) actual SCD substrate Therefore, Mokuno, et al., conducted repetitive growth onto several (100) surfaces, and succeeded in fabricating the half-inch size SCD substrate form a seed with less than 10mm in edge length [Ref. 12 and Fig. 1 ] by using chemical vapor deposition (CVD). In addition, by using a lift-off process with high energy ion implantation, they also succeeded in fabricating freestanding substrates from the half-inch size substrate [Ref. 12 and Fig. 2 ]. 
Toward inch size wafer
In addition to the 3-dimensional growth, we have started to study a way to enlarge the wafer size more efficiently, that is, the mosaic wafer [Ref. 13 and Figs. 3(a) , (b)]. A mosaic wafer is made by connecting relatively small size substrates into large size one. Then, one may remove the original constituent substrates by, for example, polishing [ Fig. 3(c) ]. To the best of author's knowledge, the maximum size of the mosaic wafer which was reported before our trial is 16×16 mm 2 of area which consists of 16 pieces of SCD plates with 4×4 mm 2 of area [10] . One of the most important controllable parameters is considered to be the alignment of the miss-orientation angles among the constituent substrates. Principally, it is possible to align the angles and directions of miss-orientation angles among the constituent substrates by cutting and polishing, preceding to the connecting. However, such processing are practically quite hard owing to its hardness.
The feature of our approach is the use of the freestanding substrates which were made from one identical seed substrate. Here, we shall call such substrates "clone" substrates. These clone substrates have the same characteristics 
with those of the seed substrate, and therefore these are the same with each other; all of substrates of Fig. 3(a) are clone substrates in this work. We found that the use of such clone substrates is very effective on fabrication of the mosaic wafers [14] . In the case of the "non-clone" substrates, the boundaries among the substrates are not smooth even if the difference in the angles is less than 1 degree. On the other hand, in the case with the clone substrates, the boundaries are smoothly covered, and constituent substrates are connected stiffly. Furthermore, we found that the lift-off process with ion implantation can be applied on such mosaic wafers [Refs 14 and 15, and Figs. 3 (d) -(e)] as well. In figure 4 , actual freestanding mosaic wafers are shown with the constituent clone substrates. Clone substrates with approximately 10×10mm 2 of area are cut out of the freestanding clone substrates with half inch size as shown in Fig. 4 (a) . Clone mosaic wafers with approximately 20× 20mm 2 of area, which originates from four constituent SCD pieces, are shown in Fig. 4 (b) . One may notice that the boundaries are almost invisible. Then, two of them are connected into one wafer with approximately 20×40mm 2 of area as shown in Fig. 4 (c) . In this way, the wafer size can be easily enlarged in comparison with the conventional ways. Now we are going to enlarge the wafer size into 2-inch size.
Summary
We have developed the process to enlarge the seed SCD and lift-off the freestanding wafers. Mosaic wafers by using the clone substrates enabled us to enlarge the wafer size very efficiently. Now, we are going to enlarge the wafer size into 2-inch size. For realization of this, it is important to control growth condition, for example, to reduce non uniformity of the growth rate and internal stress inside the wafers. In addition, quality of the original seed crystal is important for that of the resultant wafers. Furthermore, developments of processing technique to treat such inch-sized SCD wafers are left for future work.
